A 68-year-old woman was admitted to our hospital due to sudden onset of dyspnea. On admission, electrocardiogram (ECG) showed T-wave inversion and QRS prolongation (120 msec) that were not found in her previous ECG. Chest X-ray showed pulmonary edema and cardiac enlargement. Left ventriculogram showed akinesis of the left ventricle except in the basal region. No significant coronary stenosis was found on angiogram. She was diagnosed as having tako-tsubo cardiomyopathy complicated by QRS prolongation. Intraaortic balloon pumping (IABP) was subsequently initiated for the treatment of acute heart failure. QRS prolongation was resolved immediately after the initiation of IABP, and left ventricular dysfunction was resolved within 9 days. She was discharged 14 days later.
Introduction
Tako-tsubo cardiomyopathy is a recently recognized cardiac syndrome with a striking frequency in older women, usually triggered by antecedent emotional or physical stress. This syndrome is characterized by several electrocardiographic changes mimicking those of acute myocardial infarction (AMI) such as ST-segment elevation, T-wave inversion and QT-interval prolongation (1) (2) (3) (4) (5) (6) (7) . We report a case of tako-tsubo cardiomyopathy presenting transient QRS prolongation during the early phase.
Case Report
A 68-year-old woman had nausea and diarrhea. Three days later, she suddenly had dyspnea and was admitted to our hospital. She had a history of hypertension, diabetes and cerebral bleeding, and had been receiving nifedipine, carvedilol, olmesartan and insulin therapy for 5 years. She also had renal failure, and was receiving hemodialysis for 3 years.
On admission, she was conscious, her pulse rate was 114 beats/min, and blood pressure was 160/94 mmHg. She had dyspnea, but no chest pain. Laboratory studies disclosed the following values: hemoglobin, 10.1 g/dL; creatinine, 4.59 mg/dL; glucose, 479 mg/dL; hemoglobin A1C, 8.2%; Creactive protein, 5.57 mg/dL (Table 1) . Electrocardiogram (ECG) showed sinus tachycardia, T-wave inversion in I, aVL and V3-6 leads, and QRS prolongation that were not found in previous ECG (Fig. 1) . QRS duration was prolonged to 120 msec in the absence of bundle branch block. Chest Xray showed pulmonary edema and cardiac enlargement. Transthoracic echocardiography showed akinesis of the left ventricle except in the basal region and mild mitral regurgitation. No left ventricular outflow tract obstruction was found. Emergency cardiac catheterization was performed through the right femoral approach. No significant coronary stenosis was found on angiogram. However, left ventriculography showed akinesis of the left ventricle except for the basal region with an ejection fraction of 42% (Fig. 2) . Left ventricular end-diastolic pressure was 24 mmHg. She was diagnosed as having tako-tsubo cardiomyopathy complicated by QRS prolongation. She had no cardiogenic shock, but had pulmonary edema with increased left end-diastolic pressure. She also had extensive left ventricular dysfunction as well as QRS prolongation suggestive of intraventricular conduction delay. On the basis of these findings, IABP was subsequently initiated at a rate of 1:1 for the treatment of acute heart failure ( Fig. 3) . Continuous hemodiafiltration was also performed simultaneously. At one hour after the initiation of IABP, QRS duration returned to 80 msec, although ST-segment elevation was found in V3-6 leads. At 6 hours, QRS duration returned to normal, and ST segment elevation was resolved. The IABP was continued for 24 hours at a rate of 1:1. She was gradually weaned from the IABP during 3 hours before its removal. No major complications associated with IABP occurred. Creatine kinase remained within normal range during the follow-up period. Follow-up echocardiography 9 days later showed improvement of left ventricular function with an ejection fraction of 68%. She was discharged 14 days later.
Discussion
In this report, we discussed a case of tako-tsubo cardiomyopathy presenting transient QRS prolongation which was resolved immediately after the initiation of IABP.
Tako-tsubo cardiomyopathy has become accepted as a distinct clinical entity. Patients often experience emotional or physical stress prior to the onset of tako-tsubo cardiomyopathy. In the present case, physical stress due to acute colitis was probably associated with its occurrence. Although we did not perform myocardial biopsy, myocarditis was unlikely to be the diagnosis of this case because of left ventricular morphology or early resolution of QRS prolongation.
Clinical and experimental studies have demonstrated that QRS prolongation is associated with Purkinje-ventricular conduction delay caused by myocardial ischemia (8, 9) . In tako-tsubo cardiomyopathy, there has been no report on QRS prolongation, and its clinical significance remains unclear. We as well as other groups have reported several possible mechanisms of tako-tsubo cardiomyopathy including epicardial coronary spasm, microvascular dysfunction or catecholamine cardiotoxicity, but its precise mechanism remains unclear. Recent clinical studies using thrombolysis in myocardial infarction frame count (2) or Doppler guidewire (7) have demonstrated that coronary blood flow is reduced in all coronary arteries. These results suggest that extensive microvascular dysfunction is associated with takotsubo cardiomyopathy. In the present case, neither coronary artery disease nor hyperkalemia was found. Therefore, we assumed that QRS prolongation might reflect myocardial ischemia due to severe, extensive microvascular dysfunction. Pulmonary edema with increased left end-diastolic pressure was also found. Under these circumstances, we assumed that IABP was a promising therapeutic strategy because of the following physiological effects. IABP augments diastolic arterial pressure, which is an important determinant of the coronary driving pressure. This effect might be useful in attenuating microvascular dysfunction. IABP also decreases systolic arterial pressure and left ventricular end-diastolic pressure, which then decreases the myocardial oxygen demand (10) . This effect greatly contributed to the treatment of acute heart failure with increased left end-diastolic pressure. This effect might be also associated with the resolution of QRS prolongation.
In the present case, QRS prolongation improved immediately after the initiation of IABP. This clinical course suggests that IABP may be useful in attenuating microvascular dysfunction in tako-tsubo cardiomyopathy. Further studies are necessary to clarify the clinical significance of QRS prolongation and the usefulness of IABP in such a situation in tako-tsubo cardiomyopathy.
In conclusion, we encountered a case of tako-tsubo cardiomyopathy complicated by QRS prolongation. QRS prolongation was resolved immediately after the initiation of IABP, and left ventricular dysfunction was resolved within 9 days.
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